Abstract
Capital Inflows and Asset prices: Empirical Evidence from Emerging and Developing Economies

Introduction
Capital flows to emerging and developing economies in the world have increased significantly since the 2000s. In particular, the emerging markets in Asian and Latin America have been marked by massive capital inflows for such reasons as their better economic fundamentals, their higher growth prospects and their perceived under-valued domestic currencies against the US dollar. After the 2008 global financial crisis, the monetary easing in advanced economies and some expectation on their exits have given a great influence on capital inflows towards emerging markets and also capital outflows from them. In some cases, capital flows have become significantly high relative to the size of domestic capital markets with a potentially large direct impact on their asset prices.
It has been believed that the capital inflows towards emerging and developing economies are basically useful for raising their economic growth, and thus they have adopted the policies to attract capital inflows. However, the substantial capital inflows, particularly portfolio investments, if they are not managed in appropriate manners, have created financial risks such as boom-bust cycles leading to crisis for emerging and developing economies. Large capital inflows, for instance, may lead to excessive foreign borrowing and foreign currency exposure, possibly fueling domestic credit booms and asset bubbles. When capital flows reverse suddenly, however, a boom stage of credit expansion and asset price hikes may be turned into a bust stage, and the economies may finally suffer from serious financial and economic crisis. As a matter of fact, under these concerns on financial risks of massive capital inflows, some of emerging market economies, e.g. Korea, Indonesia, Thailand and Peru, have taken domestic prudential measures and even capital controls mainly on short-term capital transactions since 2009. Caballero and Krishnamurthy (2006) provided theoretical insights on the nexus between capital inflows and asset bubbles in emerging market economies. They argued that emerging market economies present a fertile macroeconomic environment for the emergence of "bubbles dynamics", since a shortage of stores of value, i.e. dynamic inefficiency, caused by the "financial repression" in their financial systems tends to create a space for bubbles on unproductive assets to arise. They also proposed a set of aggregate risk management policies to alleviate the bubble-risk, such as liquidity requirements on banking system, sterilization of capital inflows and structural policies aimed at developing public debt markets. Aoki et al. (2009) further developed a framework to analyze "bubbles dynamics" focusing capital flows on international transaction of private debts and equities, and predicted that when the domestic financial system is underdeveloped, the economy experiences a short-run boom with capital inflow and asset price hikes after capital account liberalization, which is not sustainable in the long run. These theoretical frameworks tell us how important the issue on capital flows and asset prices is for emerging and developing economies.
Related to the aforementioned theoretical consideration, there have been limited studies to empirically investigate on the nexus between capital flows and asset prices, which focus mainly on Asian emerging economies. Kim and Yang (2009) represented empirical evidence on the impacts of capital inflows on asset prices in the case of Korea, using a vector auto-regression (VAR) model. They found that capital inflow shocks have contributed to the stock price increase, but not much to the increase in land prices due to a limited effect on the liquidity, and concluded that the influence of capital inflow shocks seems to be limited in other parts of the economy than stock markets, implying that the possibility of the boom-bust cycle is relatively low in Korea. Kim and Yang (2011) extended the analysis of Kim and Yang (2009) to those in Asian emerging economies, and found that capital inflows indeed have contributed to asset price appreciation in the region, but capital inflow shocks explain a relatively small part of asset price fluctuations.
Tillmann (2012) also estimated the impact of capital inflows on house prices and equity prices in Asian emerging economies using panel VAR model for a post-2000 sample. The key findings were: first, capital inflow shocks significantly push up house and stock prices; second, capital inflow shocks account for twice the portion of overall asset price changes they explain in OECD countries, and third, cross-country difference in asset price responses to capital inflow shocks are not due to the heterogeneity of market characteristics and the use of macro-prudential policies but due to differences in the monetary policy response to the shocks. As far as the limited evidence above is concerned, the impacts of capital flows on asset prices are identified in Asian emerging economies in general, but the degree of them differ across economies according to e.g. their monetary policies.
This paper helps to place the ongoing concerns on capital flows and asset prices in emerging and developing economies in the context of observed facts, and to enrich empirical evidence on their relationship, which is strategically important in investigating whether the recent capital flows have been involved in bubble dynamics, i.e. boom-bust cycle in emerging and developing economies. To be specific, our analytical concerns for emerging and developing economies are whether capital flows are really responsible for recent fluctuations of asset prices; if so, through which channels capital flows affect asset prices, direct one by their demanding assets or indirect one by a change in money supply; and whether the effects of capital flows on asset prices differ under different currency regimes. In these analyses, we focus on the cases of emerging and developing economies in the world during the 2000s, i.e. the post 1990s-currency crisis period.
As the empirical method to examine these issues, we estimate impulse responses of selected economic variables to capital flow shocks under a vector auto-regression (VAR) model. We contribute to the aforementioned literature in the following ways. First, while the literature concentrated rather on Asian and emerging economies as analytical samples, we target all of emerging and developing economies in the world, which would be available for the VAR analyses. Second, we examine how the impacts of capital flows on asset prices vary according to currency regimes. The responses of monetary policies to capital flow shocks are supposed to be different under different currency regimes. In this sense, our study could be an analytical extension of Tillmann (2012) that emphasized on the heterogeneity of monetary policy responses to capital inflow shocks.
The rest of the paper is structured as follows. The next section presents empirical analyses introducing analytical framework, data and methodology, and discussing the estimate results.
The last section summarizes the results and concludes.
Empirics
This section conducts empirical estimation for the nexus between capital flows and asset prices. We first describe analytical framework, data, methodology and sample economies, and then discuss the estimate outcomes.
Analytical Framework
In examining the effect of capital inflows, particularly portfolio investment, on asset prices, we are concerned with its channels and its relationship with currency regime too. We then assume the following two channels (see Diagram 1). One channel is that capital flows can directly affect the demand for assets, which can thus influences asset prices. For example, capital inflows to the stock market increase the demand for stocks, thereby causing the stock price hike.
Another channel is an indirect one through a change in money supply under "pegged" currency regime. For instance, suppose that the US reduced its interest rate through her quantitative monetary easing (See Diagram 2). An emerging economy would suffer from its currency appreciation through capital inflows under its higher interest rate. If an economy adopted perfect "floating" currency regime, nothing might happen except for a direct channel above, since it would not intervene in its foreign exchange market and thus would change neither money supply nor liquidity. However, an emerging economy usually intervenes in the foreign exchange market regardless of its currency regime to avoid its currency fluctuations (the reason will be explained later), and it results in an accumulation of foreign reserves. It is at this stage where monetary policy responses vary according to its currency regime. Under floating regime, an economy tries to sterilize its intervention to secure its monetary autonomy, thereby no change in money supply and liquidity occurring finally (its currency appreciation may reduce aggregate demands toward equilibrium following Diagram 2). On the contrary, under pegged regime, an economy cannot help an increase in money supply and liquidity, which may then flow into asset markets and raise asset prices as a second channel. If an economy stood beyond a full-employment output level, it might get a pressure of higher inflation or asset bubbles following Diagram 2. To sum up, it is supposed that pegged regime makes capital flows affect asset prices through both direct and indirect channels, while floating regime faces only a direct channel by cutting off an indirect channel from capital flows to domestic money supply through either nonintervention or sterilization. Following this analytical framework, we can examine how the impacts and channels of capital flows on asset prices differ according to currency regimes.
The following two issues should be noted further, as long as emerging and developing economies are targeted. First, perfect floating currency regime is not feasible in emerging and developing economies. The loss of stability of exchange rate seems to be a hard choice to emerging and developing economies, since their economies are basically facing the problem of "fear of floating" (see Calvo and Reinhart; 2002) . Their economies cannot escape from the constraint of "impossible trinity": economies can pursue two of three options -fixed exchange rates, monetary autonomy and capital mobility. As long as some stability of exchange rate is required in their economies, they have to sacrifice monetary autonomy to some extent or at least have to intervene in the foreign exchange market as managed floating regime. The alternative policy option would be to resort to a direct capital control, but its workability is the question. Ostry et al. (2010) argued that the evidence appears to be stronger for capital controls to have an effect on the composition of inflows rather than on the aggregate volume.
The second point to be noted is why some emerging and developing economies have accumulated a lot of foreign reserves through their intervention, although they have allowed their currency fluctuations, whose phenomenon has come to be a puzzle for economists. Aizenman et al. (2008) explained this puzzle by the change in the role of foreign reserves. They argued that the recent literature has focused on their role as a means of self-insurance against exposure to volatile "hot money" subject to frequent sudden stops and reversals, whereas the earlier literature focused on the role of foreign reserves as a buffer stock for managing pegged exchange rate regimes. Obstfeld et al. (2008) constructed a financial-stability model to elucidate reserve holdings in the modern era of globalized capital markets, and proved that the size of domestic financial liabilities, financial openness and exchange rate policy are all significant predictors of international reserve stocks.
Data and Methodology
Under the above-mentioned analytical frameworks, we first identify economic variables for our VAR estimation. We focus them only on the following three variables: portfolio capital inflow (PFI), stock (share) prices (STP), monetary base (MOB) for the following reasons. First, we need to enlarge samples of emerging and developing economies in the world for our estimation by narrowing down the targeted variables. Second, we need to secure the degree of freedom in our VAR estimation within the limited range of time-series data, i.e., 44 quarters during the sample period from 2000 to 2010. PFI includes both "equity & investment fund shares" and "debt securities", and shows "net" inward investment, i.e., portfolio investment in liabilities minus portfolio investment in assets. PFI is expressed as a percentage ratio to GDP.
STP is signified as index numbers (2005=100) in terms of period averages. MOB is expressed as a percentage ratio to GDP and as seasonally adjusted series by Census X12. Only for the observation of sample economies, we add a variable of foreign reserves (RES), which is also expressed as a percentage ratio to GDP. All the data for the economic variables above are retrieved from the International Financial Statistics (IFS) of the International Monetary Fund (IMF). 1 We then construct VAR model. VAR modeling is useful for identifying the effects of capital inflows on asset prices in case the variables are interrelated in the aforementioned two kinds of channels, and for inferring their dynamic effects. Kim and Yang (2009 and 2011 ) and Tillmann (2012 , which were shown in the literature review, adopted a VAR model to investigate the contribution of capital inflows to asset price hikes in the case of Asian emerging economies. We basically follow their model, and apply it to our concern. We specify the VAR model in the following way:
where is a (3 × 1) column vector of the endogenous variables, = ( ) ′ , is a (3 × 1) constant vector, each of 1 and 2 is a (3 × 3) coefficient matrix, each of −1 and −2 is a (3 × 1) vector of the lag endogenous variables, and is a (3 × 1) vector of the random error terms in the system. The lag length, i.e., two quarters, is selected to capture dynamic interactions of the variables to the maximum extent under the constraint that we have to secure the degree of freedom within the limited range of time-series data, , i.e., 44 quarters. Each economic variable is shown in terms of first difference to make their time series data stationary while the levels of their data have usually a unit root, as are shown in the later section.
Based on the VAR model (1), we examine the impulse responses of each variable to portfolio inflows shocks. It enables us to identify the aforementioned two channels from portfolio inflows towards asset prices hike: When we see significantly positive responses of share prices, if there are no responses in monetary base, it implies only a direct channel working; but if there are also significantly positive responses in monetary base, it suggests both of direct channel and indirect one working together. From the analytical framework above, we suppose that the economies with pegged currency regime could have the impacts of capital flows on asset prices through both of the channels, while those with floating regime could have the effects through only a direct channel. Regarding the methodology to define the impulse responses, we adopt the "generalized impulse response" proposed by Pesarana and Shinb (1998) . This approach, unlike the traditional impulse response analysis, does not require orthogonalization of shocks and is invariant to the ordering of the variables in the VAR model. By using this method, we trace four quarters (one year) to examine dynamic effects in accumulated terms. We take the following three steps for selecting sample economies. First, we sort out the samples by the data availability for three key variables, PFI, STP, and MOB (see Table 1 The IMF represents exchange rate arrangements of the Fund members. However, its classification is often criticized as the one that does not necessarily reflect actual exchange rate arrangements, since it is based on the details that Fund member formally announced. Many economists, therefore, have often shown their own analysis of the de facto exchange rate regimes. One of the famous and latest estimates is the Reinhart and Rogoff Classification above, which reclassified exchange rate regimes by employing newly compiled monthly data sets on market-determined exchange rates. Table 2 represents "Annual coarse classification" on the 23 economies for 2000-2010. We name the economies with any regime changes "Mixed", those classified into 1 and 2 "Peg" and those classified into 3 and 4 "Float". 4 We can finally get 15 economies (8 of "Float" and 7 of "Peg) by removing 8 of "Mixed" (see again Table 1 ).
As the final step, we investigate the stationary property of time-series data for the three variables in each of 15 samples by a unit root test for the VAR estimation later on. For a unit root test, the augmented Dickey-Fuller (ADF) test (Said & Dickey, 1984) 5 Table 3 reports that for a level of data there are no economies in which the null hypothesis of a unit root is rejected for all three variables, and for a first difference there are 10 economies where the hypotheses is rejected for all three, among 15 economies.
In all, we finally select 10 sample economies (6 of "Float" and 4 of "Peg") for the VAR model estimation, which clear all the conditions: data availability, no changes in currency regimes, and data stationality for the sample period (see Table 1 again). We herein take an overview on the 10 sample economies by graphing the three key data, PFI, STP and MOB, as well as foreign reserves, RES, in each economy. Figure 1 shows us that there appears to be very rough synchronization between capital inflow (PFI) and stock prices (STP) in sample economies except Croatia and Russia, and that there seems to be no clear relationship between capital
inflow (PFI) and monetary base (MOB). An interesting fact is that as typically shown in
Thailand there has been no increase in monetary base in spite of a rapid accumulation of foreign reserves, which implies the existence of sterilization of foreign exchange intervention. These rough observations will statistically tested by VAR model estimation in the following section.
Discussion on Estimate Outcomes
5 All the tests are described in details in the EViews 7 Users' Guide.
We herein conduct VAR model estimation on three key variables: portfolio capital inflows (PFI), stock prices (STP) and monetary base (MOB), based on Equation (1) for ten selected sample economies during the 2000s in quarterly terms. The outcome of VAR estimation is shown in Appendix, and that of the estimation for generalized impulse responses to capital inflow (PFI) shocks in Table 4 . Table 4 reports that stock prices positively respond to capital inflow shocks at more-than-90-percent significant levels within four quarters in all the sample economies but Croatia and Russia; monetary base positively respond to the shocks at the significant level simultaneously with stock price responses in India and Peru, which belong to pegged currency regime; significant response of monetary base to the shock in the third quarter in Indonesia appears after its stock price responses.
We interpret the estimation outcomes above in the following ways. First, portfolio capital inflows have a significantly positive effect on stock prices in all sample economies except transition economies, which implies that the direct channel from capital inflows into stock markets is at least working in sample economies regardless of their currency regimes. In fact, the positive responses of stock prices to capital inflow shocks do not accompany any responses of monetary base to the shocks (even in Indonesia the monetary base response comes later than the stock price response) in the economies with floating currency regime. This effect means nothing but the direct channel in which capital inflows directly go into stock market, thereby raising stock prices. We speculate the reason for no significant responses of stock prices to capital inflows shocks in such transition economies as Croatia and Russia. In these economies, stock market may have not been well developed yet in their financial system. When we compare money multipliers, the index representing financial deepening, in the two transition economies with those in the other sample economies, the former are extremely lower than the latter (see rightest column in Table 4 ). This may indirectly suggest the immature development in their stock market.
Second, the indirect channel -the channel in which capital inflows raise share prices through an increase in domestic monetary base-seems to work differently under the sample economies with different currency regimes; it works in the economies with peg regime like India and Peru, whereas it does not in those with floating regime like Brazil, Chile, Colombia, Indonesia, Mexico and Thailand. In fact, it is only in India and Peru that the positive responses of monetary base to capital inflow shocks together with the positive response of stock prices are identified in our estimation. The stock price responses in India and Peru would be rather larger and more persistent than those in the sample economies with floating regime. These findings appear to be consistent with Tillmann (2012) that attributed the cross-country difference in asset price responses to the heterogeneity of monetary policy responses. As we mentioned in the analytical framework, once emerging and developing economies face capital inflows and intervene in the foreign exchange market, the economies with pegged regime allow the intervention to lead to an increase in monetary base, which causes liquidity flows into stock market and a surge in stock prices, whereas those with floating regime sterilize the intervention through an open market operation, thereby no change in money supply and liquidity happening.
Concluding Remarks
This paper aims at providing empirical evidence on the effect of capital flows on asset prices Under peg regime without the sterilization instrument, the heavier burdens might be imposed on domestic prudential measures to avoid boom-bust cycle under massive capital inflows. Djibouti, Dominica, Dominican Republic, Ecuador, Egypt, El Salvador, Equatorial Guinea, Eritrea, Ethiopia, Fiji, Gabon, Gambia, Georgia, Ghana, Grenada, Guatemala, Guinea, Guinea Bissau, Guyana, Haiti, Honduras, Iran, Iraq, Jamaica, Jordan, Kazakhstan, Kenya, Kosovo, Kuwait, Kyrgyz, Lao, Lebanon, Lesotho, Liberia, Libya, Macedonia, Madagascar, Malawi, Maldives, Mali, Mauritania, Micronesia Pre announced peg or currency board arrangement; Pre announced horizontal band that is narrower than or equal to +/-2% De facto peg 2: Pre announced crawling peg Pre announced crawling band that is narrower than or equal to +/-2% De factor crawling peg De facto crawling band that is narrower than or equal to +/-2% 3: Pre announced crawling band that is wider than or equal to +/-2% De facto crawling band that is narrower than or equal to +/-5% Moving band that is narrower than or equal to +/-2% (i.e., allows for both appreciation and depreciation over time) Managed floating 4: Freely floating 5: Freely falling Source: http://www.carmenreinhart.com/data/browse-by-topic/topics/11/ 
Appendix VAR Model Estimation
Note: * * * , * * , and * indicate rejection of the null hypothesis at the 1 percent, 5 percent, and 10 percent significance levels. Source: IFS. 
